The amygdala is hypothesized to play a critical role in mood regulation, yet its involvement in bipolar disorder remains unclear. The aim of the present study was to compare measurements of amygdala volumes in a relatively large sample of bipolar disorder patients and healthy controls ranging in age from 18 to 49 years. Subjects comprised 54 adult patients meeting DSM-IV criteria for bipolar disorder and 41 healthy controls matched for age, sex, and education. Magnetic resonance imaging (1.5 T) was performed to obtain volumetric measurements of the amygdala using a manual region-of-interest tracing method with software that allowed simultaneous visualization of the amygdala in three orthogonal planes. The anterior head of the hippocampus was removed in the sagittal plane prior to amygdala volumetry measurement. Multiple regression analysis was computed on amygdala volume measurements as a function of diagnosis, age, sex, and cerebral volume. Bipolar patients showed an age-related reduction of amygdala volume, but controls did not. Among bipolar subjects, amygdala volume was unrelated to medication history. There were no significant hemispheric or sex interactions with the main effects. Results support a role for amygdala dysfunction in bipolar disorder which appears most robustly in older relative to younger adult patients. Differential aging effects in bipolar disorder may compromise amygdala integrity and contribute to mood dysregulation.
Introduction
The amygdala is featured prominently in neurobiological models of mood disorders (Mayberg, 1997; Davidson et al., 2002; Drevets, 2003) . Depressed patients tend to show exaggerated amygdala activation to fearful faces, a response that resolves with treatment (Sheline et al., 2001; Fu et al., 2004) . Bipolar patients follow this trend, which is particularly found in unmedicated patients (Yurgelun-Todd et al., 2000; Lawrence et al., 2004; Blumberg et al., 2005) and in mania specifically (Altshuler et al., 2005) . The amygdala indexes current mood state in healthy adults as well, with increased activation during sad mood, especially when the mood is reinforced by mood-congruent sensory stimuli (Posse et al., 2003; Wang et al., 2006) .
While the importance of the amygdala in mood disorders is undisputed, volumetric studies of the amygdala in bipolar disorder have yielded contradictory findings (summarized in Table 1 ). In an early study of 48 patients, Swayze et al. (1992) found no significant difference in amygdala volume between bipolar patients 
